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[The evo-devo origin of the nose, anterior skull
base and midface
In  this  book  [1],  the  nose  is  the  leading  thread  of  a  500
million  year  odyssey  through  the  evolution  of  species.  Its  for-
mation  starts  from  sensory  cells  spread  around  the  mouth
of  chordates  (the  ancestors  of  vertebrates),  which  in  the
craniates  (the  ﬁrst  vertebrates)  gather  themselves  in  an  indi-
vidualized  olfactory  organ  open  on  the  outside  world,  and
blind  at  its  deep  end  but  connected  to  the  primitive  brain
bulge.  The  olfactory  organ  becomes  an  accessory  respira-
tory  organ  in  amphibians,  while  life  starts  to  adapt  to  aerial
conditions.  A  secondary  respiratory  nose,  which  prolongs
this  primary  respiratory  nose,  develops  in  the  crocodilians
by  a  ‘‘tubular-like’’  rearrangement  of  the  tetrapod  palatal
bones.  Paranasal  cavities  called  sinuses  form  in  parallel.
The  phylogenic  story  of  the  nose  allows  a  new  under-
standing  of  its  development  in  mammals.  Three  organs
gather  to  form  the  ‘‘rhinosinus’’  organ.  The  olfactory  nose,
which  gives  rise  to  the  alar  cartilages  and  the  septolat-
eral  cartilage,  develops  by  invagination  into  the  skull  base
within  a  structure  named  ethmoid,  the  origin  of  which  is
the  anterior  end  of  the  chord,  to  connect  with  the  rhi-
nencephale.  The  respiratory  nose  develops  later  under  the
olfactory  nose  by  a  ‘‘tubular-like’’  rearrangement  of  the
secondary  palate,  in  a  sequence  of  events  in  which  the  ele-
vation  of  the  palatal  shelves  and  their  midline  fusion  is  the
striking  feature.  The  paranasal  (maxillary,  sphenoidal  and
frontal)  sinuses  develop  only  after  birth  by  the  mechanism
of  pneumatisation,  which  is  independent  of  ethmoid  bone
formation.
The  original  hypothesis  of  this  work  is  that  a  parallel
exists  between  evolution  and  development.  Evolution  is
non-programmed  and  contingent  while  development  is
programmed  and  cyclical.  The  continuum  in  the  spectrum
of  facial  malformations  associated  to  holoprosencephaly
(starting  with  the  cyclops  without  a  nose  and  ending  in
minor  malformation  like  the  single  median  incisive  tooth,
via  the  development  of  a  proboscis  or  the  absent  coales-
cences  in  palatal  clefts)  illustrates  successive  arrests  of
facial  development  which  seem  to  reproduce  the  main
steps  of  the  phylogenic  development  of  the  midface.  The
cyclops  without  a  nose  has  no  rhinencephale  or  ethmoid.
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n  the  olfactory  nose,  but  this  organ  never  evolves  into  a
espiratory  nose.  The  progressive  descent  of  the  proboscis
etween  the  two  eyes  seems  to  reﬂect  the  initial  compe-
ition  between  the  visual  and  olfactory  placodes  for  their
osition  on  the  craniate’s  head.
Beyond  concepts,  this  book  leads  practically  to  a  new
nderstanding  of  both  the  complex  anatomy  of  the  nasal
ossae  and  of  nose  and  sinus  diseases.  Phylogenesis  helps  to
xplain  how  the  nasal  septum  has  formed  by  arrangement
f  a  quadrangular  cartilage  set  in  a  bony  frame  composed
f  a  perpendicular  plate  and  two  vomer  bones,  and  why
he  lateral  wall  of  the  nasal  fossa  shows  such  a complex
uperimposition  of  many  bones.  Phylogenesis  and  ontoge-
esis  suggest  that  the  ethmoid  structure  is  not  a  paranasal
inus  but  is  a  bony  labyrinth  in  which  the  olfactory  mucosa
s  spread  out.  In  the  evo-devo  approach,  nasal  polyposis  is
ot  anymore  a  disease  of  the  paranasal  sinuses  or  of  the
espiratory  nose  but  a  disease  of  the  olfactory  nose,  and
peciﬁc  diseases  develop  in  the  different  subcompartments
f  the  nose  because  of  their  different  origins  (respira-
ory  epithelial  adenomatoid  hamartomas  and  woodworkers’
denocarcinomas  in  the  olfactory  clefts,  antro-  or  spheno-
r  fronto-choanal  polyps  in  the  paranasal  sinuses,  aller-
ic  rhinitis  in  the  respiratory  nose. .  .). The  author  proposes
 phylontogenic  approach  in  rhinology  (and  in  medicine),
ased  on  the  modern  evo-devo  concept.
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